Sulfatide is a negative regulator of oligodendrocyte differentiation: development in sulfatide-null mice.
Galactosylceramide (GalC) and its sulfated analogue, sulfatide, are major galactosphingolipid components of myelin and oligodendrocyte plasma membranes in the nervous system. We previously hypothesized that these galactolipids play functional roles in the regulation of oligodendrocyte terminal differentiation by acting as sensors/transmitters of environmental information. Evidence strongly supports this idea. First, these molecules are initially expressed on the cell surface at the interface at which oligodendrocyte progenitors first enter terminal differentiation. Second, exposure of oligodendrocyte progenitors to anti-GalC/-sulfatide (RmAb) or antisulfatide (O4), but not anti-GalC (O1), antibodies leads to the reversible arrest of oligodendrocyte lineage progression at this interface. Third, in cerebroside galactosyl transferase-null mice (Cgt(-/-)) that are unable to synthesize either GalC or sulfatide, terminal differentiation and morphological maturation of oligodendrocytes are enhanced. In the present study, we examined oligodendrocytes differentiation in cerebroside sulfotransferase-null mice (Cst(-/-)) that lack sulfatide but express GalC. We show that cerebroside sulfotransferase mRNA expression begins already in the embryonic spinal cord and progressively increases with age, that the late progenitor marker POA is not synthesized in the absence of this enzyme, and that, most notably, there is a two- to threefold enhancement in the number of terminally differentiated oligodendrocytes both in culture and in vivo, similar to that in mice lacking both GalC and sulfatide. We conclude that primarily sulfatide, rather than GalC, is a key molecule for the negative regulation of oligodendrocyte terminal differentiation.